In a descriptive observational study, we used data from the Medicare Imaging Demonstration to evaluate the relationship of CDS system use with the proportion of imaging orders matched to appropriateness criteria, the appropriateness of ordered images, and the proportion of orders changed following feedback.
Methods | Between October 2011 and November 2013, clinicians used computerized radiology order entry systems and CDS systems for selected magnetic resonance imaging, computed tomography, and nuclear medicine procedures. 4 During a 6-month baseline period, the CDS systems tracked whether orders were linked with appropriateness criteria but did not provide clinicians with feedback on appropriateness of orders. During the 18-month intervention period, the CDS systems provided feedback indicating whether the order was linked to appropriateness criteria and, if so, the appropriateness rating, any recommendations for alternative orders, and a link to documentation supporting each rating. National medical specialty societies developed the appropriateness criteria using expert panels that reviewed evidence and completed a structured rating process.
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Participating organizations located in 8 states included 3 academic medical centers, 2 integrated delivery systems, 1 group of independent practices in a single geographic area, and 1 group of independent practices recruited by a radiology benefits management organization. Although the CDS systems differed across participating organizations, they were programmed with the same appropriateness criteria. All clinicians affiliated with enrolled practices who ordered advanced imaging for Medicare beneficiaries participated, including primary care and specialist physicians and nonphysicians.
We examined the proportion of rated orders and the appropriateness of rated orders between the baseline and intervention periods to identify the relationship between the feedback from the CDS systems and the ordering behavior of the clinicians.
The study was approved, with need for informed consent waived, by RAND's institutional review board.
Results | The 3340 participating clinicians placed 117 348 orders for advanced diagnostic imaging procedures. The CDS systems did not identify relevant appropriateness criteria for 63.3% of orders during the baseline period and for 66.5% during the intervention period ( Table 1) .
During the baseline period, 11.1% of final rated orders were inappropriate vs 6.4% during the intervention period. During the baseline period, 73.7% of final rated orders were appropriate vs 81.0% during the intervention period.
Of orders initially rated as inappropriate, 4.8% were changed and 1.9% were canceled ( Table 2) . Of inappropriate initial orders for which the CDS systems suggested an alternative, 9.9% were changed and 0.4% were canceled. Of inappropriate initial orders for which no alternative was suggested, 1.4% were changed and 2.8% were canceled.
Discussion | Most orders were unable to be matched by the CDS systems to appropriateness criteria. Of those matched, there was a small increase in the percentage of orders rated appropriate between the baseline and intervention periods, although few inappropriate orders were changed or canceled immediately following feedback from the CDS systems.
Therefore, improvements in appropriate imaging ordering do not appear related to immediate feedback and instead may be related to physician learning or secular changes. A strength of this study is the scale and diversity of settings included. Previous studies of CDS systems for advanced diagnostic imaging ordering were mostly conducted within single organizations or settings and reported mixed results, with some showing an association with increased appropriateness and some reporting low uptake by clinicians.
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Limitations included reliance on clinical data entered by ordering clinicians, who may have imprecisely specified patient characteristics, and variation in how the CDS systems incorporated characteristics into their algorithms. The pre-post design could lead to selection bias or reflect concomitant initiatives or secular trends.
Participants may not be representative of all clinicians and settings using CDS systems. The descriptive presentation of results does not indicate statistical significance; heterogeneity of participating organizations requires a more detailed statistical analysis.
Implementing CDS systems in real-world settings has many challenges that must be addressed to meaningfully affect patient care. 
COMMENT & RESPONSE Lowering Blood Pressure in Patients With Diabetes
To the Editor In their meta-analysis, Dr Emdin and colleagues 1 stated that for persons with diabetes and a baseline systolic blood pressure lower than 140 mm Hg, they observed "lower risks of stroke, retinopathy, and progression of albuminuria," and therefore recommended further blood pressure lowering for these patients "in contrast with the recommendations of the JNC 8 [eighth Joint National Committee] guidelines." However, Figure 3 in the article showed no significant reduction in retinopathy with a blood pressure lower than 140 mm Hg, and it is clear from eFigures 4 and 8 that the findings for stroke and albuminuria resulted almost entirely from the Action to Control Cardiovascular Risk in Diabetes (ACCORD) trial.
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The primary outcome in the ACCORD trial, a composite of cardiovascular events, was negative for benefit, as was all-cause mortality, and there was a significant increase in a Refers to the order each clinician enters into a clinical decision support (CDS) system before being presented with feedback on the appropriateness of the order, which occurred during the intervention period only. Some initial orders that were not rated, rated as appropriate, or rated as equivocal were changed to final orders that were rated as inappropriate. b These columns are subsets of all initial orders rated as inappropriate.
c The denominators used to calculate the percentages for these rows are in row 1. d Includes final orders rated as equivocal, as inappropriate, and those not rated because the CDS systems did not find matching appropriateness criteria or the final order was not a study procedure.
